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ORIGINAL STUDY

Fractures and dislocations of the lisfranc tarso-metatarsal articulation:
outcome related to timing and choice of treatment
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A Lisfranc injury is when one or more of the metatarsals
are displaced from the tarsus. The term is more
commonly used to describe an injury to the midfoot,
centred on the 2nd tarso-metatarsal joint. These
fractures are sometimes easily overlooked, especially if
they are part of a polytrauma. They are often difficult
to diagnose and treat, but if they go undetected and
are not properly treated, they can cause long-term
or chronic disability. Our team reviewed a group
of 71 patients with a Lisfranc fracture dislocation.
The lesions were classified according to Meyerson
classification. All the patients were re-evaluated 3
years after their surgeries by clinical examination,
Ankle-Hindfoot Scale AOFAS questionnaire, X-rays
and baropodometric analysis. This review outlines
the treatment outcome of this injury, taking into
consideration the timing of diagnosis.

INTRODUCTION
The tarso-metatarsal articulation, also called
Lisfranc articulation after Jacques Lisfranc (1790847), a surgeon in Napoleon’s army, who described
the amputations performed on soldiers who suffered
those exact fractures while in battle.
This articulation has two distinctive features:
anatomical and functional. From an anatomical
point of view, the 2nd metatarsal is the longest of the
metatarsal bones. It has a wedged shaped base and
it projects backwards, and is held in the recess by
three cuneiform bones, which make contact with
the base of the 1st metatarsal and 3rd metatarsal.
From a functional point of view, the 2nd metatarsal
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base acts as a “keystone” bearing by supporting the
longitudinal arch.
Lisfranc fractures and dislocations are not
common. They can also be distinguished in
dislocations, which occur rarely, and fracturedislocations, which occur more frequently due
to the triangular shape of the plantar apex of the
metatarsals and the scarcity of dorsal ligamentous
elements, in particular at the height of the 2nd
metatarsal base (9).
The traumas, which are almost always high
energy, are divided in direct and indirect. In direct
traumas, which are typically a result of crushing
injuries, the force vector acts vertically to the axis
of the foot. In indirect traumas, the force vector acts
lengthwise along the axis, with the foot in a plantar
hyperflexion position.
The diagnosis is based on standard and oblique
X-rays and CT scans.
The general consensus in literature is that Lisfranc
injuries are frequently overlooked in emergency
(polytraumas). In fact, many authors (15,23) have
correlated the low incidence reported in literature
to continued missed diagnosis.
Myerson’s (16) classification is, out of all the
classifications described in literature (7), the most
complete.
The proposed treatment methods are: closed
reduction and stabilisation in plaster cast; closed
reduction and stabilisation with K-wires or screws;
open reduction and stabilisation with wires and
screws (ORIF).
The goal of our study was to evaluate the
correlation between early diagnosis, outcome and
type of treatment.
MATERIALS AND METHODS
Between March 2004 and March 2012, we
included in our study 71 patients who were
treated for tarso-metatarsal fracture dislocation at
the Emergency Department of Orthopaedics and
Traumatology of the Policlinico “Umberto I” in
Rome and San Giovanni Addolorata Hospital in
Rome.
The average age of the patients, 51 men and 20
women, was 48 years old (their ages ranged from
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22 to 74). The traumatic mechanism responsible for
the injury was 97.8% indirect and 2.2% direct.
Out of the 71 patients in the study, 19 (21.7%)
had polytraumas in association with a dislocation
or a fracture dislocation of the Lisfranc.
In 78.8% of cases, the diagnosis was made in the
emergency room after the execution of X-rays and/
or CT scans.
In 21.1% of the cases (93% of the patients with
polytrauma), the lesion initially went unrecognised
and was diagnosed 14 days later in 9 patients and
20 days later in 5 patients.
The lesions were classified according to Meyerson
classification: 18 type A “totally incongruent”,
32 Type B “partially incongruent” and 21 Type C
“divergent”.
Only 3.2% (2 patients) were treated with a
closed reduction and subsequent immobilisation in
a knee-high plaster cast and no weight bearing for
8 weeks; the remaining 96.8% of Lisfranc fracture
dislocations were treated surgically. In 44.3% of
the cases (31 patients: 9 type A, 14 type B and 8
type C), the treatment was a closed reduction and
synthesis with Kirschner wires, which were removed
after 4 weeks (29 patients), or with percutaneous
cannulated screws (2 patients). All the patients were
immobilised with a plaster cast and were instructed
not to bear weight on the foot for 5 weeks. In 52.5%
of the cases (37 patients: 9 type A, 18 type B and
10 type C), an open reduction and synthesis was
performed with K-wires, which were removed after
4 weeks, and screws, followed by immobilisation in
knee-high plaster cast and 5 weeks without bearing
weight on the foot. Immediately after surgery, the
quality of the reduction was evaluated with AP,
lateral and 30° oblique X-rays, by measuring the
space between the 1st and 2nd metatarsal base in AP,
which is considered normal when less than 4mm6,
and the tarso-metatarsal angle in lateral projection,
which is considered normal between 0 and 10° (16).
The patients were re-evaluated 3 years after
their surgeries, with a clinical examination (pain,
walking unsteadiness, need for orthotics or special
shoes and current level of work or sport activity
compared to that before the injury), the AnkleHindfoot Scale AOFAS questionnaire (pain,
disability and restrictions on normal daily activities
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and midfoot alignment, with a score from 0 to 100),
X-rays (standing X-rays in AP, lateral and oblique
at 30 °), and baropodometric analysis (static and
dynamic support of the injured foot compared to the
contralateral foot).
RESULTS
At the 3-year post-op follow-up, 8 patients
were lost: 4 had amputations, 2 polytraumas were
deceased and 2 refused the check-up. Consequently,
the check-ups were carried out on a sample of 63

patients. The results were analysed by relating the
data obtained through the use of the AOSAF score,
those concerning the type of injury, trauma and
promptness of diagnosis, and those that emerged
from the baropodometric analysis and X-ray
evaluations (Table I).
Based on the results of the AOSAF score, we
divided the sample into two groups: excellent or
good (100-70 points) in 27 patients (42.9%); fair or
bad (< 70 points) in 36 patients (57.1%).
Based on the type of lesion: in group 1, 7 type A
(25.9%), 9 type B (33.3%), 11 type C (40.7%); in

Table I. — Summarising the results carried out on a sample of 63 patients of the study
Group

Lesion
TYPE

Group

chi-square

Fisher test
p-value

1

2

p-value

A

7

12

B

9

14

1,189

C

11

10

(0,55)

Trauma

Direct

26

35

0,043

TYPE

Indirect

1

1

(0,83)

Promptness of
diagnosis

Early

26

21

Delayed

1

15

24

9

3

27

Immobilisation

0

2

Dislocation
mm

< 4 mm

25

17

>4 mm

2

19

T-MTT

< 10 °

27

15

Angle

<10°

0

21

0

6

Open reduction
K wires and screws
Treatment

Closed reduction
K wires and screws

Closed reduction
Reduction
loss

wires or screws
Open reduction

0,6

11,736 (>0,001)

> 0,001

25,335 (>0.001)

(>0.001)

14,292 (>0,001)

> 0,001

23,625 (>0,001)

> 0,001

2,536
2

2

Immobilisation

0

1

Post-trauma

Yes

25

36

2,754

arthritis

No

2

0

(0,09)

wires or screws

0,5

(0,11)

0,16

0,18
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Fig. 1. — Dorsal-Lateral dislocation with total incongruence (type A). Swelling and hematoma can be seen before surgery. Treated
with open reduction and fixation with trans-articular screws from the 1st MT to the 1st and 2nd cuneiform; one screw from the 1st
cuneiform to the 2nd MT to recreate the stability of Lisfranc ligament, one additional screw from the 3rd MT to the 2nd cuneiform

group 2, 12 type A (33.3%), 14 type B (38.9%), 10
type C (27.8%). This correlation was not statistically
significant (p = 0.5).
Based on the type of trauma: in group 1, 26
cases (96.2%) of direct trauma and 1 (3.7%) of
indirect trauma; in group 2, 36 cases (96.2%) of
direct trauma and 1 (3.8%) of indirect trauma. This
correlation was not statistically significant (p = 0.6).
With regard to the swiftness of the diagnosis: in
group 1, 26 cases (96.3%) were diagnosed in the

ER; in group 2, 21 cases (58.3%) were diagnosed in
the ER, while in 15 cases (41.7%) the diagnosis was
made at a later time (14-20 days after trauma). The
diagnostic swiftness was found to be statistically
significant (p > 0.001).
With regard to the treatment: in group 1, 24
cases (88.9%) underwent an open reduction and
fixation with screws and K wires, 3 cases (11.1%)
underwent a closed reduction and fixation with
K-wires or screws; in group 2, 9 cases (25%)
Acta Orthopædica Belgica, Vol. 85 - 2 - 2019
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Fig. 2. — : Post-operative X-rays at 3 years show full restore of alignment of the metatarsi with the cuneiforms and cuboid, and of the
angle between 1st and 2nd MT. A broken screw can be seen in the 2nd cuneiform, clinically irrelevant. Minor swelling can be observed.
A computerized foot scan shows a normal distribution of foot loads

underwent an open reduction and fixation with
screws and K wires, 25 cases (69.4%) underwent
a closed reduction and fixation with K wires or
screws, 2 cases (5.6%) underwent a reduction and
immobilisation with knee-high plaster cast. The
treatment was found to be statistically significant
(p > 0.001).
The evaluation of the reductions on the post-op
X-rays showed that:
In group 1 the space between the 1st and 2nd
metatarsal base was an average of 2.9 mm (1.8 mm
± 3.9 mm), while in group 2 the average space was
5.8 mm (4.2 mm ± 7.4 mm).
With regard to the space between 1st metatarsal
and 2nd metatarsal, in group 1 it was less than 4 mm
in 25 cases (92.6%) and in only 2 cases (7.4%) it
was greater than 4 mm; in group 2 it was less than 4
mm in 17 cases (47.2%), while in 19 (52.8%) it was
greater than 4 mm. This parameter is statistically
significant (p > 0.001).
The tarso-metatarsal angle measured an average
of 5° (with a range of 0° to 20°) in patients with

a good reduction, and 17.5° (with a range of 0° 40°) in those with a poor reduction. In group 1, an
angle of less than 10° was detected in all 27 cases
(100%); in group 2, the tarso-metatarsal angle was
less than 10° in 15 cases (41.7%) and it was above
10° in 21 cases (58.3%).
A loss of anatomical reduction occurred in 11
patients (26.8%), 2 from group 1 and 9 from group
2. Of these patients, 4 of them were treated with
an open reduction and fixation with wires and
screws, 6 with a closed reduction and fixation with
wires or screws and 1 with a closed reduction and
immobilisation in plaster cast.
The loss of anatomical reduction was always
accompanied by an alteration of the plantar
support surface area, evaluated by electronic
baropodometry (with evidence of an increase of the
support surface, with “lateralised” loads), and by a
painful symptomatology with difficulty walking.
This parameter did not require the need for any
additional treatment in 4 of the cases (36.4%),
while in 6 cases (54.5%) it required the use of
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orthotics and special shoes. Lastly, in 1 case (9.1%)
it resulted in a “rescue” arthrodesis. This finding is
not statistically significant (p = 0.11).
The presence of post-traumatic degenerative
changes of the arthritic type, evaluated with X-rays
at the end of the follow up, was found in 61 patients
(90%), regardless of the type of treatment received.
This aspect is not statistically significant (p = 0.09).
9 patients who underwent an open reduction and
fixation suffered from pain during standing activities
and ended up changing jobs, the remaining 18 were
able to go back to their work life within 6 months.
16 patients who underwent a closed reduction
and fixation suffered from pain from prolonged
standing activities during work and, therefore, had
to change jobs. Both the patients treated with a
closed reduction and cast immobilisation suffered
chronic pain with prolonged standing and had
to change to sedentary jobs. A return to sports
activities was possible only for 3 patients who
underwent an open reduction and fixation and 2
who underwent a closed reduction and fixation.
No deep infection was observed. In 3 of the cases,
a superficial infection of the K-wires insertion site
was detected. These patients were treated with
antibiotics and weekly ambulatory medications
until fully healed. There were no cases of nerve
palsy or CRPS. A breakage of 3 K-wires was
observed. A screw breakage was encountered in 4
cases during the follow-up. Trans-articular screws
were removed in 13 patients post-operatively after
1 year.
The data were analysed with the chi-square test
and the Fisher test because of discrete or nominal
data. The calculation was performed using the
SPSS 20.0 statistical test.
DISCUSSION
The treatment and outcomes of Lisfranc fracture
dislocations in literature is controversial, because
of both the diagnostic and therapeutic problems
regarding this type of lesion. Moreover, almost
20% of cases are diagnosed late, or missed entirely
(19,25).
A result that emerged from our study was the
correlation between the promptness in delivering
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a normal joint congruity and the quality of the
outcome achieved. In fact, none of the patients that
had a delayed diagnosis reported excellent or good
results during their follow up. Based on the results
obtained, the element closely related to the delayed
identification of this lesion is polytrauma.
Given the frequency of lesions of this particular
articulation, the literature recommends the execution
of complete radiological examinations (AP, lateral
and oblique at 30°) and in forefoot stress during the
treatment of a polytrauma, in order to recognise the
tarso-metatarsal dislocations (21).
Lisfranc injuries are to be associated with both
high-energy trauma, responsible for 50-67% of
the injuries (5,10), and low-energy trauma. These
injuries tend to be overlooked precisely because
of the minor extent of the trauma. Many authors
conclude that, following a seemingly trivial trauma
such as tripping or falling, complete lesions of
the tarso-metatarsal ligaments can occur and a
simple X-ray obtained in standard projection is not
sufficient for a proper diagnosis (5,19,17,24).
This emerged from a clinical trial, in which the
correlation between the different types of trauma
and the lesions that resulted were evaluated to
better interpret the pathogenesis of these fracturedislocations, and to diagnose them faster (11).
Another important element that affects the
promptness of the diagnosis is the isolation of the
injury, by part of the radiologist and orthopedist, on
the X-rays.
It literature, it has been reported that even
orthopedic experts have a hard time identifying
Lisfranc fracture-dislocations in a series of patients,
with a 19% of false negatives (25).
We believe that a careful clinical examination
and X-rays in AP, 30° oblique and LL should be
always performed in the ER on patients who were
involved in high-energy traumas of the lower limbs.
The 30° oblique X-ray should be precise, in order
to show the Lisfranc articulation. When dealing
with a polytrauma, a delayed assessment should
be done within three weeks, or a CT scan should
be performed if adequate X-rays are not available.
A careful investigation of the injury mechanism is
mandatory in both high and low energy traumas
involving forefoot and midfoot, with particular
Acta Orthopædica Belgica, Vol. 85 - 2 - 2019
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Fig. 3. — Fracture-dislocation with partial inconcruence (type B). Fleck sign can be seen at the base of the 2nd MT. High swelling
can be seen in the middlefoot after trauma. Open reduction was performed. Intra-operative X-Ray shows osteosynthesis with transarticular screws from the 1st MT to the 1st cuneiform; one screw from the 1st cuneiform to the 2nd MT to recreate the stability of Lisfranc
ligament, one screw from the 2nd MT to the 2nd cuneiform and one additional screw from the 3rd MT to the 3rd cuneiform. X-Rays at 3
years show good alignment of the 1st and 2nd MT, though initial arthritis can be seen at the base of the 2nd and 3rd MT. Pedobarography
shows altered load distribution on the right foot

attention on traumas in axial compression, which
typically stress the Lisfranc articulation. We
also suggest caution when dealing with tarsal or
metatarsal fractures, even if they are apparently
isolated, since, from an analysis of our database,
Lisfranc injuries are associated with foot fractures
in 79.3% of all cases, and with a single middle-foot
or forefoot fracture in 58% of cases.
Another aim of our study was to search for a
possible therapeutic algorithm for this type of injury.
This objective was pursued by comparing the results
obtained in relation to the type of treatment.

The simple reduction of the dislocation followed
by a plaster cast immobilisation, with or without a
stabilisation with percutaneous K-wires, was not
sufficient in order to obtain a good reconstruction
of the articular anatomy from the beginning, or for
the frequent loss of reduction initially obtained, as
evidenced with the follow up X-rays.
Secondary dislocations, in fact, are quite frequent
because the external restraint is often insufficient, due
to its indirect action on the bone structures (6,7,17,20).
The unsuccessful outcomes of closed and
minimally invasive treatments were evidenced from
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our research and have been confirmed by current
literature (7). After a good initial result, immediately
after surgery, the timing of the K-wire removal
(about 6 weeks) recorded a loss of initial anatomic
reduction in 63.6% of the cases treated this way.
In agreement with the other authors (6), we
consider a closed reduction and fixation with K wires
a therapeutic solution that needs to be used only
in special cases (cutaneous or vascular problems
related to trauma or pre-existing conditions). Open
reductions and synthesis should always be favoured
when possible, and not only for cases with of
interposition of soft tissue and of multi-fragmented
and/or comminuted fractures.
The ORIF allows, with a single or double dorsal
access, a more accurate and precise reconstruction of
the articular anatomy and a steadier biomechanical
stabilisation for faster healing.
One very important aspect, related to the best
results obtained in our series (10 cases treated with
ORIF, all with excellent results), was the sequence
of the synthesis with screws and/or wires. A first
compression screw must be placed through the
medial cuneiform to the base of the 2nd metatarsal,
and a second screw must be positioned between the
base of the 1st metatarsal and the medial cuneiform.
One can then apply a third oblique screw between
the base of the 3rd metatarsal and the second
cuneiform. The stabilisation of the most lateral
portion of the Lisfranc can, instead, be obtained
with simple K wires or with screws. The screws
used must be of the cortical kind and at least 3.5 mm
in diameter. Moreover, it is always advisable to use
at least 2 screws to reduce the risk of them rupturing
and to ensure a greater rotational stability (2).
The risk of an arthritic degeneration of the
tarso-metatarsal joints, regardless of the treatment
chosen, usually presents itself after many years and
is not always disabling (22).
Although our study does not involve any cases
of primary arthrodesis, we agree with other authors
that, even though this method is valid, it should be
reserved for the acute treatment of Lisfranc “crush
injuries”, while is to be used only as a delayed
salvage procedure in less serious injuries (5,10,14,26).
Lastly, as already stated by other authors, our
study also shows that the classifications currently
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in use to describe the lesion in the acute phase,
regardless of the type of treatment carried out, have
poor prognostic value (18,20,13) and, therefore, do
not provide a useful indication for the choice of
treatment.
In conclusion, tarso-metatarsal fracture
dislocation are potentially highly disabling injuries
that are difficult to diagnose and treat. A rapid
diagnosis is imperative and the treatment with
an anatomical reduction and a stable synthesis
is necessary for good results. A complete series
of X-rays (anterior-posterior, lateral and oblique
at 30°) in the ER, both on mild forefoot isolated
traumas and multiple traumas, is a fundamental step.
As for the treatment, in order to obtain satisfactory
outcomes, it is of great importance to reduce the
dislocation (3,22,23,25,26) and, in particular, the base
of the 2nd metatarsal. Not setting this structure
causes a persistent instability of the dorsal arch
of the metatarsals and the failure to reconstruct
both the anatomical and functional complex. A
closed reduction, followed by the stabilisation
with percutaneous wires or screws, should be
performed only in selected cases (cutaneous or
vascular problems related to trauma or pre-existing
conditions) and only in the absolute certainty that
the anatomy of the Lisfranc joint has been restored.
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